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In drawing the world maps of the characteristics of the ionosphere, it should be 
earnestly desired to make a collection of many data obtained at ionospheric sounding 
stations which are distributed widely in different regions of the world. During the 
IGY and the IGC, several new stations were established in the interior of Africa and 
South America, and the data obtained at such stations must surely help towards the 
construction of the world maps of the ionosphere. But in the oceanic parts, such as 
in the Pacific Ocean, the Atlantic Ocean, etc., there are few stations, and the condi­
tions, and the condition of the ionosphere is completely unknown. The lack of know­
ledge of ionospheric conditions over these oceans enhances the difficulty of making up 
the world map of characteristics of ionosphere. 
As a work of the first (1956-1957) and the third (1958-1959) Japanese Antarctic 
Research Expeditions, routine ionospheric soundings were carried out on board the 
"Soya" all the way between Japan and Antarctica. The data obtained by these ob­
servations are useful for finding the condition of the ionosphere over the Indian Ocean. 
These data, however, were obtained by observation on board a moving ship, and, of 
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course, can not be of the same rank as those gained at fixed stations on land. To 
speak precisely, we can discuss the longitudinal and latitudinal effect or the locality 
of ionospheric condition with fairly good accuracy on the basis of the data obtained 
at fixed ionospheric observatories. But, on the contrary, from observations taken on 
board a moving ship we can not expect so much information on the geographical effect 
of ionospheric condition, because the place of observation varies with the time and, 
accordingly, . the ionospheric condition at a fixed longitude and latitude would not be 
obtained in full detail. Next, we shall discuss the reliability of longitudinal and lati­
tudinal effect obtained from these data and then try to estimate the effect actually. 
In Fig. 1 the values of foF2 at 12h and OOh U.T. are shown. As described above, 
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Fig. 1 (a). Values observed on board the Soya. 12h (L.T.) 
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Fig. 1 (b). Values observed on board the Soya. OOh (L.T.) 
these values were obtained by observation on board a moving ship and the longitudinal 
or latitudinal effect of fo F2 can not be determined precisely. 
And yet, these values may be put to good use for finding the effect for the follow­
ing reasons. Namely, there occurred no remarkable disturbance in the ionosphere 
during these periods and the values shown in this figure are scattered around the 
estimated line which gives the variation of foF2 against the latitude. The standard 
deviation of distribution of the logarithm of these values is about 0.03. This value 
of the standard deviation is nearly equal to that of log fo F2 at Singapore, the distri­
butions of which are shown in Fig. 2. (The values of the standard deviation which 
are estimated from this figure are 0.034 and 0.031, respectively, for December, 1958, 
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and January, 1959.) This fact shows that 
these values must probably be distributed 
around the normal mean (or median) value 
at each latitude with the same degree of 
extent as neighbouring fixed stations and 
the values obtained by the observation on 
board the moving ship may be effectively 
used for finding the latitudinal effect such 
·as the monthly medians at fixed stations. 
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Further, we can assert that these va­
lues answer the purpose on the basis of the 
following fact. In Fig. 3 the median values 
of fo F2 at noon and at midnight for many 
stations are plotted. Different kinds of 
mar ks are used for distinguishing purposes 
and the latitudinal effects are obtained by 
zones. The curves in Fig. 1 are transferred 
from Fig. 3 to show the effects for com­
parison. It is obviously known from this 
figure that the foF2 values observed on 
Fig. 2. Accumulative distribution of 
log foF2. 
20 
/8 
/6 -
14 
12 
'$ JO 
� 
8 
6 
4 
2 
040 
20 
18 
16 
/4 
12 
'> JO 
8 
4 
2 
�o 
0 
-- 100·�1ao0E 
30° � so·w 
60°� 90 °E 
---x--- o· � 45°£ 
30 2:J 10 o· 10 20 30 40 so 60 10 80 
Fig. 3 (a). 
30 20 
N- -S Geomagnetic latitude 
Latitudinal effect of fo F2. 12h (L. T .) 
JO 0° JO 
N- -S 
---o- 100·� 1ao0E 
30·� ao·w 
60 ° - 90°E 
---,--- o·� 45 °1: 
20 30 40 50 
Geomagnetic latitude 
60 70 
Fig. 3 (b). Latitudinal effect of f0 F2. OOh (L.T.) 
80 
194 Hisashi SHIBATA 
board the Soya are fit for the latitudinal effect of the Indian or African zone. This 
is the very proof of assumption that the values observed on board the sailing ship 
are still available for estimating the longitudinal and latitudinal effect. 
It has resulted from the above discussions that the value of fo F2 varies geo­
magnetically rather than geographically for midnight, but, for the values at noon, 
we cannot decide by this data whether the variation follows geographically or geo­
magnetically. 
